Cyclic AMP-dependent protein kinase enhances SC35-promoted Tau exon 10 inclusion.
Alternative splicing of tau exon 10 generates tau with three or four microtubule-binding repeats (3R-tau or 4R-tau). The ratio of 3R-tau to 4R-tau is approximately 1:1 in the adult normal human brain. Disturbances in the ratio result in neurodegenerative tauopathies. Splicing factor SC35 acts on a SC35-like element located at the 5' end of tau exon 10 and promotes tau exon 10 inclusion. Here, we report that protein kinase (PKA) was able to interact and phosphorylate SC35. Activation or overexpression of PKA catalytic subunits promoted SC35-mediated tau exon 10 inclusion. Four PKA catalytic subunits, α1, α2, β1, and β2, all enhanced SC35-promoted tau exon 10 inclusion. SC35 has four putative PKA phosphorylation sites, Ser121, Ser128, Ser130, and Ser171. Pseudophosphorylation (SC354E) and blockage (SC354A) of phosphorylation of SC35 at these four sites increased and decreased, respectively, SC35's ability to promote tau exon 10 inclusion. Moreover, PKA catalytic subunits no longer further enhanced tau exon 10 inclusion when these four were mutated to either alanine or glutamate. These results suggest that PKA interacts with and phosphorylates SC35 and enhances SC35-promoted tau exon 10 inclusion. In Alzheimer's brain, down-regulation of the PKA pathway could lead to dysregulation of tau exon 10, contributing to tau pathogenesis.